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(57) Abstract: 

The present invention discloses method of forming an electric wiring layer for filling in contact hale 
by using two wetting layers in the contact hole. The method of forming the electric wiring layer 
comprises steps of patterning of contact hole on the bottom layer, forming a barrier layer on the 
contact hole and bottom layer, forming a wetting layer on the bottom of the contact hole and on the 
bottom layer, forming the metal electric wiring layer on the wetting layer and reflowing of the metal 
electric wiring layer for filling metal electric wiring layer in the contact hole. Therefore, dry etching 
step for forming a react layer may be unnecessary. 
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33|£ =£§!A| fg? m&m 416&XI 



A-|§sg A | gjun^ AfofOhWS 4= 1002S 

SIAIS 

33IS £^AI S&^P AHedS 96 ^gOUIlM 221 § 5012 



AIM** : aim 

(54) tfrsai aaa mgg xngj= hhmssi »*msa 

_£X — J 

3^HH£ 5 § CHI AH e^S^J LHVOli ¥ JH°J 9|| ^S(Wett ing layer)M 0|g6 r CN ^Efll Sx|2| 

*!^g(react ive layer )§ SSSfe 313 SS^f, #31 SH|Q|£J ^¥2f ^S°J HhROil 

?IIMg(wetting)S HI 4 SSHh £>0| gl^gSI 3^011 ^^UH^M ISSfb X-JI5 ^§31, £>Oj 

3^HH£!0|| E\m^m £!tS6r= XHI6 S§1 £&8r = ^S^^ §rx|°J B^\m LH¥S 



SAffAi 



£ 1 LH XI £6^ & IT SOU dr^ 3x|2| LH^f SH^(fill) HH^^HJ 

6^1 ^18^01 BSSESOICk 

100: 6hX|OM02; 

104: 9*8. 106; S^§, 

108: ?-ll^e,110: S^rbH£!, 

112: gJS^ ^S) 3^?bH£ . 



BS GS — T > I 



8 mgo ±»2| X||£gtB0|| >lo^ f #A||8Mlte = ^u||d SSOUH LH^OII ^ 

JH°I 3IMS(Wetting layer )M OlgSfOj *}^M §x|2| LH^S xH^fe(fill) bH^^S] 84 »B 

on a& 3010. 

B*£fll JllSSge 3^dH£ SS01IAH S^bHfiSI XHSS CUS^o^ 0|g£J£r ^¥Dls(AI)I2h »AHCH 
3^UH<H£I ZW&^ 2tSi SIQ 2ii=r ^BKCum S^HH^M SgStfcrOI 910\ EhXr£S^(step 
cover age )0| S^Sh asf^l^SSfa (CVD: Chemical Vapor Deposit ion)M OlgorOI §^6rfe 5101 DH¥ 
CH^a. IfaUH , ^XH ^£xll ^XF°I X-||2S§0jiAH SS^2S OlgSHI 91^ PVD( Physical 

Vapor Deposition), m E) g| (sputter ing) g^OIDf. Oiae ^IHEIij S^OII 5J6 r 01 
bH^#g sfffl LH¥0il m^m9] yn, S^AIOII S^OffiOII die S6H(Attack)^r 813. SEtt 3 



4-1 



g^H 998-082870 



^UH£°J CHI aSSSXKMorphologypI- gjsff m&m 3tH 21HU Ef»£S^(step coverage)OI U 
mM ^mmo\L[ ^xl(trench) LH^S xH¥^ QlOilfe 3 SSI- XI ^ XHI SOI 21CK Oiae ^XHISS 

}H£6PI 9l8l-0t M£IOUO|EH(col I i mat or) ^IHEiilOlU LPS(Low Pressure sputtering), TSP(Two step 
planar izat ion) 0I88H2, ^SSOII/H £IM^¥(ref low) S§1 ^^ r S St!oK)| S^B 

OIU e^jxl LH^£| Bxf£2gM S&APIH 01^^ £IM^¥ g§8 ^SOIU Mg«xP> 

9 ^£xH Die Oil OHM 61-12 XI- mmmm US Oil AH m xH SI (anneal ing)B ^Alo^OI i^ii^j 

^§£(mobi I ity)S »4fAlfij» SAIOil SgS^XI (contact morphology) Oil SSrS5!2| 

Oil Li XI (surface energy)»» 0|g6h0t guill DHSAI^Ife &BOIQ. 

32HU J|^2J £|«S^ &aoil 2iCH AH ^ S@i«2| ^il til (aspect rat io)^h 5HXIi= ^£I^(ULSI ) 

chi ah ^ ^ssi aas mmo\ gioiuxi an. m^oii ^01^21 §»p* tasf2 si^ 

M, S^ISSO! ^£|(Cu)2l- JlgS S^U 3¥0||^ 01 5H & ^XHPI- LH^ £J2t8H£!Ck 

OIM &XISPI ¥161-0^ ^S£| *«OII u J§g ^ffl 01 AH (reactive layer spacer )M H£6h0i ^e(«£| 
*«Oj|AH ^bH£! g§jHF°l_ gs[ S^AIiJo^MI SIMS*? i^APIHXI- 8hte »SO| Dl 

SHI^ ^8H X-jl 5,534,463^(XHI^; Method for forming a wiring layer, Date of Patent: Jul, 9, 
1996)011 JHAIS til SICK 3£IU ^S°l ^SjOII/H S^l S4JAI3PI ?i8 r 01 ArSSfe 

^IHIOIAH^ 3 g&j&gOII/H g»g°| S§0| e>EA| 4^510] Of &D. 01 3?, EErOI (HIS 

S ^isfb HfgCHIAH 6r¥#0il CHS 6H (at tack)2| B« ^|2tSttS (etching stop point) 

m £§spi was ah^s aapi- ma so. 



0imJ2Xfof^ J/^^f jpm 

s asoi oi^nxf sht ^i^^j ju-xhi 3^wi<y g§ oil ah m & j\\2\ %\^mm 

oi ss[H^ f umysnu- eAioii ai^m ^sawi am gijii mmm ^ ysai §xi°i 



Si sf§ 

imm easpi ^nofoi & ass mxi°tou e^iii nHEiy a r fe xhm saaK ^mm 

HI- 6rX|Q| ^(Hl S^ii SgSJte XHI2 SSI, £PI gs!«2| ^^Oil ^e^( reactive layer)M ^^8h 
^ X1I3 SSI, ^>^l mX|S[2| 52 ^^S^J ti^ROII ?-l|M#(wett ing)M §^6^ Xil4 SSI, 

^Ol ^VtmS] S^OII S^UH^M iS§fn HI 5 SSI, 4^1 ^^UH^OII BIM^^S £!S8^ XHI 6 s§ 

e s&sffe 5ie ^s^^ y^xii sxi£i lh^m xH¥^(f iid dH^esj i^^si his 
so. 

e ^ h S£J UF^^^l *J AlOIIOil 2|oh0, ^>0| ?JI§§§ §S6r^ S £1 CHI 01 EH ^IHEIgOlU 
Ionized PVO SSI A^g6h01 S^6^ 5101 *Hf5hCh 

5EH[ t ^^1 ^IIMSe TIN, Ta §y WN S CHI AH 6fU2J M^^AH dlM^^ SSOilAH S^dH^Hf 
9113 (wet ting) ^£01 0|g6^ 301 til&™olLl. 

^ ^schi iihee, ^§§i ?iie#g mcH^ g^moi, api &[§§g =«onei- ^^apih, 

Q. 

01 SK ^ d^^of ^AlOjlg S^e! ESif &SS r 01 XrAHISI ^S8rIIX|- §!Q. 

£ 1 LHXI £ 6^ S m&QW DTie LH^S xH^^(fill) bH^SHJ l^^gf ^§ 

6PI EA| &■ BS^eOICL 

£ ^510, 5^X1^(100)011 S^aiXI^MM Ah5! S ^^§§1 &S6^01 e^S(102)M 

l^^CK OlttH. ^Ol 6^X131(100)^ ^§(102)01 ^g«x|oi §¥CHfe ?\B0\ EIH. DHM 

SOIU b|CH (Via) e^S2J 3^011^ #Z}1^Q|0| @ri. 

£ 2« S^6^ , ^,01 ^^#(102)01 lit ^Oil §^#(104)M ^e^ICK OlttH &D\ 

§«sd04)°j ^ike ^^ssoiiah s^dH^a 6rXi^(ioo)jiF2i ^ m&m ^xis^ 

£ S^6^, ^Ol §^#(104) ^0)l &>e#(Reactive later, 106)M ^S^Df. 0| £IS 

^ee(106)^ ^^S(102)^J CHI AH ^^S§(HIAH g^£J^ S^dH<ya S^^^OI °^§[ M^^AH 
Ti, TIN, Ta SI Al SOil ofUl OlgohOI 

£ 4M S3S8h^, &}g#(106)0l ^l$m°\ SB Oil gdl Oil 0 1 EH ^EHEIgOlU Ionized PVO S 

A^ga^oi 3iM#(i08m §^^a. oitin , ^oi ^i§§(io8)i n^a^ ex^s^oi ^ai 

ii, Ojl^jCH TIN, Ta, WN ^>PI A^goPI (DJ^OII 3IMS(108)£ 8hX|Q|5J SB ^^(Hl 

&h§S(106)a, e^e(102)°l bfR ^¥0j| ye#(106)0liei §^£JH §^121 ^^(Hl^ § 

££JXI S»^CK bf^^lSMIb ^>0| ?limS(108)S| ^Mfe 500 A 0|o^ §^6^ 5!0| 3tmCh e^H 
Oil^ ?IIM#(108)e §^Sf^ CH<mo]| ^^goj XHI SI eh &>S#(106)M 2^ 

HPim^xiei, & ^schiah^ ^i§§i xwm §y ysoi bxes^i oigam <y^^o^ § 

£ 5M ^6^, ^|MS(108)O| ^lU-SOfl S^bHd(110)g tt¥Qlb(AI )0| U ^d|(Cu)M 

MSmOl i^tlCf. OlttH, &xf£5^2S eio^OI ^^111 &S6I OHMSIXI ^01- °[^| SCf. 

£ 6M ^56fS, &D\ £ 52J ^5fg0il 300 °C 0\#2\ £IM^^(ref low) g§§ SSSCf. &D\ 

dlM^¥(ref low)^^ &|H£|^ S&OU ?||MS(108) ^¥0HI S^bH^I(110)S ^e£(mobi I i ty)^ 
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e^m^j m^, ^ e*g*oo6)oii/Hfc a*f*«oi gmsHxun ^soo2) lh^chi ah 

e ^^tl *JA|0j|01l el § £1X1 9 ^0^°l g&°J X\±±m J\B XIQ\\ S| oK» 3 ^HOI 

\L\Z\k\ , S gJ-gOII 2|ShS g§§ 4- Site BJSEXII §x|2| gajf LH¥S xH¥^ bH£S 

21 ^Sif 4= SICK 

(57) &?3I 
S^S 1 

milfoil gijif EHEiysfte 7H1 1 5§ ; 

&}| o\ xi q ^oii s^ii i^ahte x-112 g§ ; 

Ah}j §w*o) Ah ¥ on ^e#(reactive layer)M USShte HI 3 

40f S2 bh^tOil ?-||MS(wetting)S §£6fe HI 4 §§; 

&D\ S^HHdOil £IM^¥M £!S5ffe HI 6 §§I SSShte 51 M ^§2^ 5fe &}SEx{| SX|2| 
S^S 2 

SMS Oil 9lO\M, ZW^mm iSSfb M&I0HOIEI ^EHEiliOm Ionized PVD Al-gofOI 

assft 5ie ^s°^ bjem s»si e^s lh^m xH^te(fiii) uh^shj is^g. 
a^s- 3 

SI IS Oil SIOUH, £>0| SHMSS TIN, 
tiH£3f 9H§ ^£01 U£ MUM 

xH^(fiii) bH<ye°j ms&m. 




Ta §y WN eOilAH §fu°| MU^AH SS01I7H 3^ 

oiea^ "§2^ mte §xi°i e^is lh^s 
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